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7. An abrasive material comprising a core and a polishing layer, wherein said 
polishing layer comprises a flexible layer formed on the surface of the core and abrasive 
particles. 

8. An abrasive material according to claim 7 wherein said core is made of a porous 
synthetic foamed resin. 

9. An abrasive material according to claim 7 wherein said flexible layer contains 
abrasive particles. 

10. An abrasive material according to claim 8 wherein said flexible layer contains 
abrasive particles. 

11. An abrasive material according to claim 7 wherein said polishing layer comprises 
multiple layers. 

12. An abrasive material according to claim 8 wherein said polishing layer comprises 
multiple layers. 

13. An abrasive material according to claim 9 wherein said polishing layer comprises 
multiple layers 

14. An abrasive material according to claim 7 wherein said flexible layer comprises 
an emulsion adhesive, the abrasive particles are attached onto the emulsion adhesive and the 
emulsion adhesive is subjected to a heating and drying process. 

15. An abrasive material according to claim 8 wherein said flexible layer comprises 
an emulsion adhesive, the abrasive particles are attached onto the emulsion adhesive and the 
emulsion adhesive is subjected to a heating and drying process. 
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16. An abrasive material according to claim 9 wherein said flexible layer comprises 
an emulsion adhesive, the abrasive particles are attached onto the emulsion adhesive and the 
emulsion adhesive is subjected to a heating and drying process. 

17. An abrasive material according to claim 7 wherein said polishing layer 
comprising an emulsion adhesive mixed with abrasive particles is applied to the core and then 
subjected to a heat and drying process. 

18. An abrasive material according to claim 1 1 wherein said polishing layer 
comprising an emulsion adhesive mixed with abrasive particles is applied to the core and then 
subjected to a heat and drying process. 



The claims have been amended to eliminate multiple dependent claims and present the 
claims in better form to comply with U.S. practice. Any questions regarding this application 
may be directed to the applicant's undersigned attorney at the telephone number indicated below. 



THOMPSON HINE & FLORY LLP 

2000 Courthouse Plaza NE 

P.O. Box 8801 

Dayton, Ohio 45401-8801 

(937) 443-6816 

j ohn.kane@thompsonhine.com 
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ABRASIVE MATERIAL 

BACKGROUND OF THE INVENTION 
FEILD OF THE INVENTION 
5 The present invention relates to an abrasive material for use in the 

surface finishing process of a variety of works including a metal, a ceramic, a 
plastic or a composite material of some of these, and in particular, to an 
abrasive material for use in the surface finishing process of a work having a 
complicated irregular contour. 

10 DESCRIPTION OF THE RELATED ART 

Conventional arts are disclosed in US Patent Application Ser. No. 
08/826,344 and Japanese Patent No. 2957492. In both prior arts, an abrasive 
material is constructed with attaching abrasive particles to the surface of a 
core. The material of the core or the abrasive particles is appropriately 

15 modified to be applied for the surface finishing of a variety of works, and 
performs the surface finishing on a surface of the work even if it has an 
irregular contour. 

The conventional abrasive material has the following drawback. To 
finish the surface of a work, the abrasive particles need to be selected in view 

20 of the material of the work. The core itself also needs to be selected from 
among appropriate materials. In the surface finishing method using the 
abrasive material, a number of abrasive materials are sprayed to the surface of 
a work at a slant angle as to the surface, thereby sliding on the work surface 
and polishing the affected area of the surface. To assure a distance of travel 

25 of the abrasive material, the core needs to be flexible. If the hardness of the 
core is requested more, flexibility is further required of the core. 
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A good binder, for causing the abrasive particles to adhere to the 
surface of the core, in terms of adherence density and workability, is not 
always available, and the binder currently has still room for improvements. 

5 SUMMARY OF THE INVENTION 

The present invention has been developed in view of the above 
problems, and it is an object of the present invention to provide an abrasive 
material which is easy to produce, needs no rigorous criteria in the selection 
of a core, and imparts, to a binder of abrasive particles, flexibility, 
10 conventionally required of the core, at no expense of surface finishing 
performance. 

To achieve the above object, the present invention employs a layer, 
having a flexibility, on the surface of a core. Abrasive particles are then 
attached to the flexible layer, forming an abrasive layer. The abrasive 

15 material with the abrasive particles thereof grinds, polishes, buffs, and 
performs a mirror finishing on, the surface of a work. The abrasive material 
is sprayed onto the work surface at a slant angle with respect to the work 
surface. The flexible layer absorbs impact when the abrasive material strikes 
the work surface, thereby allowing the abrasive material to slide on the work 

20 surface. 

In view of the property of the abrasive material of the present 
invention for polishing, a hard material, such as a metal or a ceramic is 
preferably avoided as the material of the core. However, the core material is 
not limited to any particular one. It is important that the core has a polishing 
25 effect. The core is preferably formed of porous synthetic foamed resin. 
This is because impact absorbing and repellant properties prevent the work 
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surface from being excessively ground in a finishing step. 

It is not a requirement that the flexible layer and the polishing layer 
are two distinctly delineated layers. For instance, the flexible layer may be 
mixed with the abrasive particles with no clear interface present between two 
5 layers. 

The material of the core is preferably suitable for recycling. The 
abrasive particles are inevitably come off from the core when it impacts the 
work at a slant angle with respect to the core surface. Although the abrasive 
material of this invention is based on the assumption that abrasive particles 

10 are re-attached to the core when it is recycled, the use of multiple polishing 
layers allows the abrasive material to be used at least several times 
consecutively* The number of steps required to re-attach abrasive particles is 
reduced. "Multiple polishing layers" can define at least two polishing layers, 
and the flexible layer may have a multi-layer structure. For instance, a layer 

15 structure of the surface of a core, a flexible layer, a polishing layer, a flexible 
layer and a polishing layer falls within the scope of the multi-layer structure 
of the present invention. 

Besides the impact absorbing property, the above-discussed flexible 
layer preferably has a function of allowing the abrasive particles to adhere 

20 thereto. In accordance with the present invention, the flexible layer is 
produced by subjecting an emulsion adhesive to a heating and drying process. 
The emulsion adhesive is appropriate in that it has proper flexibility and 
structural strength subsequent to setting. When abrasive particles are applied 
through a barrel polishing method, a good efficiency in an attaching step is 

25 assured because the internal surface of a drum is free from sticking by 
abrasive particles because of a low viscosity of the adhesive. 
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The flexible layer is produced in one of two methods. In a first 
method, an emulsion adhesive as a flexible layer is applied onto a core, and 
abrasive particles are then attached to the flexible layer. The flexible layer is 
then subjected to a heating and drying process. In a second method, an 
5 emulsion adhesive as a flexible layer, beforehand mixed with abrasive 
particles, is applied to a core, and the flexible layer is then subjected to a 
heating and drying process. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 FIG. 1 is a diagram illustrating the concept of an abrasive material of 

the present invention; and 

FIG. 2 illustrates a method of recycling the abrasive material. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

15 Referring to the drawings, the embodiment of the present invention is 

discussed. FIG. 1 illustrates the concept of an abrasive material 10 of the 
present invention. A flexible layer 2 is formed on the surface of a core 1, and 
a polishing layer 3 is formed on a top of the flexible layer 2. 

The core 1 serves as a core of the abrasive material 10. In this 

20 embodiment, a porous material having elasticity, such as a synthetic foamed 
resin material, is cut into a core with its size ranging 50 H to 5 mm. The 
material of the core is not limited to any particular one and any ordinary 
material may be used for the core. Specifically, the core is not limited to the 
synthetic foamed resin. The material of the core may be a synthetic material 

25 such as rubber, or a natural substance such as corn. Since a smaller core is 
subject to a smaller impact energy when it impacts a work, the polishing layer 
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3 is hard to come off from the core 1. But any particular limitation is set on 
the size of the core. A soft core having a low specific gravity is appropriate 
for mirror finishing, while a hard core having a large specific gravity is 
appropriate for grinding. Depending on applications, the core needs to be 
5 modified. The flexible layer 2 must be fabricated of a material having 
flexibility. Flexibility, which is conventionally required of the core, is now 
provided by the flexible layer2. When the abrasive material is directed to the 
surface of a work at a slant angle with respect to the work surface, the flexible 
layer 2 absorbs the impact caused, and assures sliding of the abrasive material. 
10 The work is thus polished on the area thereof where the abrasive material 
slides. 

The polishing layer 3 is fabricated of abrasive particles, and has the 
function of actually polishing the work surface. An appropriate material is 
selected for the abrasive particles, taking into consideration the work surface, 

15 in a similar manner as in the conventional art. 

The polishing layer 3 is formed by applying an adhesive onto the 
flexible layer 2 and attaching abrasive particles to the adhesive. 
Alternatively, the flexible layer 2 itself may be fabricated of an adhesive. 
Specifically, an emulsion adhesive is applied to the surface of the core 1, the 

20 abrasive particles are attached to the emulsion adhesive, and the emulsion 
adhesive is subjected to a heating and drying process. The adhesive becomes 
the flexible layer 2 having flexibility. The use of the adhesive as the flexible 
layer advantageously provides the adherence of the abrasive particles and the 
impact absorbing effect through flexibility. Because of its low viscosity, the 

25 adhesive is easy to work with, and further is nontoxic. 

Mixing the adhesive with the abrasive particles concurrently produces 
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the flexible layer 2 and the polishing layer 3. The method of forming the 
flexible layer 2 and the polishing layer 3 as separate layers and the method of 
forming the flexible layer 2 and the polishing layer 3 in a mixed layer fall 
within the scope of the present invention. 
5 The emulsion adhesives may be of polyvinyl acetate resin, EVA resin, 

acrylic resin, synthetic rubber latex, and other resin. According to the tests 
conducted by the inventors of this invention, a synthetic rubber latex adhesive 
outperforms the other adhesives in adherence, flexibility, and ease of handling. 
The synthetic rubber latex adhesive is here an emulsion latex adhesive. The 

10 adhesive used in this invention is not limited to the emulsion latex adhesive, 
and alternatively, the use of emulsion of any of polyvinyl acetate resin, EVA 
resin, acrylic resin, and synthetic rubber latex falls within the scope of the 
present invention. 

Each of the flexible layer 2 and the polishing layer 3 is not limited to a 

15 single layer. Alternatively, multiple layers may be employed. If each of the 
flexible layer 2 and the polishing layer 3 is a single layer, the abrasive 
particles need to be attached to at least the polishing layer 3, from which 
abrasive particles are come off, each time the abrasive material is used. The 
use of a multiple layer structure permits the abrasive material to be 

20 consecutively used several times. The abrasive material is thus continuously 
used for a continuous polishing operation. A multiple layer structure is 
produced through not only a method in which the formation of a flexible layer, 
the application of an adhesive, and the attachment of abrasive particles are 
repeated but also a method in which the mixing of an emulsion adhesive with 

25 abrasive particles, the attachment of the emulsion adhesive to the surface of a 
core, and the heating and drying process of the mixture. 
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FIG. 2 illustrates a barrel polishing method of recycling the polishing 
layer 3 by attaching abrasive particles to a used abrasive material, in which a 
drum 4 is used. A used abrasive material 10 is introduced into the drum 4 
having an opening 5 on one side. The adhesive is then applied into the drum 
4. The drum 4 is left rotating for an appropriate period of time to allow the 
adhesive to distribute among the abrasive materials 10. When the adhesive is 
evenly distributed among the abrasive materials 10, the abrasive particles are 
introduced into the drum 4 to allow the abrasive particles to adhere to the 
abrasive material 10. The production of the abrasive material 10 is 
completed by drying the adhesive in a dryer. However, if an adhesive is 
introduced prior to the introduction of the abrasive particles and is subjected 
to a drying process for fixation, the bonding strength of the abrasive particles 
is increased. 

In accordance with the present invention, the flexible layer is arranged 
between the core and the polishing layer, the flexibility in the selection of the 
core is increased, and the abrasive material is thus easily manufactured. 
Since the dried emulsion adhesive is employed as the flexible layer, the 
impact absorbing property and the adherence of the abrasive particles are 
obtained with a simple construction. 
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WHAT IS CLAIMED IS: 

1. An abrasive material comprising a core, a flexible 
5 layer formed on the surface of the core, and abrasive particles 

wherein the flexible layer is mixed with the abrasive particles to 
form a polishing layer. 

2. An abrasive material according to Claim 1, wherein 
the said core is made of a porous synthetic foamed resin. 

10 3. An abrasive material according to one of Claims 1 and 

2, wherein the said flexible layer contains abrasive particles. 

4. An abrasive material according to one of Claims 1, 2, 
and 3, wherein the said polishing layer comprises of multiple 
layers. 

15 5. An abrasive material according to one of Claims 1, 2, 

and 4, wherein an emulsion adhesive as the said flexible layer is 
applied onto the core, the abrasive particles are attached onto the 
said emulsion adhesive, and then the said emulsion adhesive is 
then subjected to a heating and drying process.- 

20 6. An abrasive material according to one of Claims 1 and 

h 4, wherein an emulsion adhesive as the said flexible layer mixed 
with the abrasive particles is applied to the core, and is then 
subjected to a heating and drying process. 
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ABSTRACT 

A flexible layer is formed on a surface of a core, and a 
5 polishing layer mixed with abrasive particles is formed on a top 
of the flexible layer. The flexible layer is produced by 
applying an emulsion adhesive as a flexible layer onto a core and 
attaching abrasive particles onto the flexible layer, or by 
applying an emulsion adhesive mixed with abrasive particles 

10 onto a core. The flexible layer is then subjected to a heating 
and drying process. Thus obtained is an abrasive material 
which is easy to produce, needs no rigorous criteria in the 
selection of a core, and imparts, to a binder of abrasive particles, 
flexibility, conventionally required of the core, at no expense of 

15 surface finishing performance. 
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